SUMMARY:
We succeeded in hyperproduction of Bacillus thuringiensis phosphatidylinositol-specific phospholipase C (PIPLC), using a Bacillus brevis 47 expression system. The recombinant B. thuringiensis PIPLC was expressed under the control of the middle wall protein gene promoter in B. brevis expression vector pNU211.
A large amount of recombinant PIPLC (0.4 g per liter culture) was secreted into the medium as a mature enzyme, and the enzymatic properties of purified recombinant PIPLC were similar to those of the enzyme from wild-type B. thuringiensis.
This system provides a useful approach to the threedimensional structure-function relationship of PIPLC.
Bacterial phosphatidylinositol-specific phospholipase C (PIPLC) degrades phosphatidylinositol (PI) to generate diacylglycerol and myo-inositol-phosphate *corresponding author .
(1,2 amplified by PCR with B. thuringiensis IAM12077 chromosome DNA as a template. The primers used were 5'-GCGGATCTCATGAGCAATAAGAAG-3' (forward primer) and 5'-CGTCTAGAATCGCTTCTTACTCT-3' (reverse primer) based on the sequence data of the PIPLC gene (7,9). For subcloning into the plasmid vectors, the BamHI, XbaI and BspHI sites were added to the 5'-position of the primers. The PCR reaction was started at 94 C for 1 min, followed by 25 cycles of amplification. Each cycle consisted of denaturation at 94 C for 1 min, annealing at 40 C for 1 min, and extension at 72 C for 2 min. The PCR products were purified by agarose gel electrophoresis, digested with BamHI and XbaI, and ligated into the BamHI-XbaI sites of pUC119. Escherichia coli JM109 was transformed with this plasmid and the resultant clone was designated pPIl. The BspHI-XbaI fragment of pPI1 was connected between the BspHI and XbaI sites of pNU211 carrying the multiple promoters and Shine-Dalgarno (SD) sequences from the middle wall protein (MWP) gene of B. brevis (19). The resultant expression vector pNUPI1 was introduced into B. brevis 47-5Q (20) . Culture media from 29 independent erythromycin-resistant clones showed high PIPLC activities in Microbiol., 5, 365-372. 4. Marques, M. B., Wellen, P. F., Parsonnet, J., Ransil, B. J. and NicholsonWeller, A. (1989) : Phosphatidylinositol-specific phospholipase C, a possible virulence factor of Staphylococcus aureus. J. Clin. Microbiol., 27, 2451 -2454 . 5. Portnoy, D. A., Smith, G. A. and Goldfine, H. (1994 
